In vivo cardiac electrophysiology studies in the mouse.
This report describes a novel in vivo mouse epicardial cardiac electrophysiology study based on clinical protocols used to evaluate cardiac conduction in human patients. The technique allows extensive electrophysiological evaluation, including the response to pacing, programmed stimulation, and pharmacological agents. Surface six-lead ECG data from 18 C57BL/6J mice are presented. Normal cardiac conduction properties for 14 of 18 mice that underwent the procedure are summarized, including determination of sinus node recovery times, AV conduction properties, and atrial, AV, and ventricular effective refractory periods. A subset of six mice was studied after the administration of either procainamide (n = 3) or quinidine (n = 3). All animals in the procainamide group developed either second-degree or complete AV block spontaneously. The sinus cycle length and refractory periods prolonged on procainamide or quinidine, but no tachyarrhythmias could be induced with atrial or ventricular programmed stimulation. This mouse electrophysiology method allows rapid assessment of the conduction properties of the murine heart. The ability to analyze cardiac conduction in normal and transgenic mice provides a powerful tool for examining molecular electrophysiological mechanisms in normal physiology and disease states.